A method for assessing histone surface accessibility genome-wide.
The assembly of DNA into nucleosomes and higher order chromatin structures serves not only as a means of compaction but also organizes the genome to facilitate crucial processes such as cell division and regulation of gene expression. Chromatin structure generally limits access to DNA, with the accessibility of DNA in chromatin being regulated through post translational modification of the histone proteins as well as the activity of chromatin remodeling proteins and architectural chromatin factors. There is great interest in assessing chromatin accessibility genome-wide to identify functional elements associated with enhancers, promoters, and other discontinuities in the compacted chromatin structure associated with gene expression. As the vast majority of techniques rely upon assessment of the exposure of the underlying DNA, we describe here a general method that can be used to assess exposure of internal and external histone protein surfaces. We demonstrate the feasibility of this method, in the organismS. cerevisiae. Our method relies on substitution of residues residing on selected histone protein surfaces with cysteine, and assessment of exposure by reaction with a thiol specific reagent, biotin-maleimide. We demonstrate that modified nucleosomes can be efficiently excised from nuclei treated with the reagent via a one-step purification process.After library preparation and deep sequencing, selected nucleosomes are typically ∼25-fold enriched over background signals and exhibit phasing with respect to transcription start sites in yeast that is identical to an unselected population.